DISCOVERY OF NITRO- GLYCERIN E

the military authorities in Sweden in his new powder, and they
spent 6,000 kronen to enable him, with the assistance of Alfred,
to carry out experiments at Karlsborg.* The results, however,
were not very satisfactory, for it proved that the powder was not
very well adapted to loading firearms, and that in the circumstances
of the time, that is, when fired in the usual way, this mixture of
black powder and nitro-glycerme produced a sensibly more powerful
explosion only when the mixture was fresh. If the mixture was
some hours old, so that the nitro-glycerine was fully absorbed by
the pores of the gunpowder, the mixture became less active, and
the combustion was slow. It did not appear, therefore, from its
behaviour on this occasion, to be of any direct practical use."}*

Meanwhile his father's experiments had given Alfred Nobel an
idea of another method of applying nitro-glycerine. The connection
between Immanuel's and Alfred's inventive achievements is shown
in this case by the letter from Alfred to his father, quoted above.
(The letter is not dated, but was probably written in May, 1864.)

As early as May or June, 1862, Alfred, as has been stated, had
carried out some preliminary explosive experiments under water,
with a small amount of nitro-glycerine. He had poured nitro-
glycerine into a glass tube, which he had stoppered firmly, and
then placed it in a metal tube filled with gunpowder. The outer
tube was stoppered at both ends, and a fuse was introduced into the
powder. He lit the fuse and threw the whole contraption into
a canal, whereupon a sharp explosion and a substantial water-
spout, hurled upwards, showed that the nitro-glycerine had been
completely exploded.

Alfred further worked out the idea underlying this experiment,

* A Swedish fortress.

f It is true that Alfred Nobel succeeded at the Karlborg experiments in producing
a magnificent explosion with a cast-iron bomb, which was loaded half with compressed
gunpowder and half with nitro-glycerine. It was, however, obviously far too dangerous
to use bombs loaded in this manner for shooting.
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